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m * « ta is 

l. yyft~r-^KJ:->T#y *7 icte&atffc^* < £ 

1. 2-?o^Rfeffl«Wt4* ') m u^f ft* »86aW«!-(« 

i>X**yflJL 4-T-fefTi K-4'--f V-f *'/Tt hxf*'^- 2, 2* 
- **** yfit, 4. 4' -SM Vf*>7+ h a-f **'s-2, : 2*-y*X**y 
fflL %f's?4 19* tfuy ^fw-K T9 *l i?y < V * * £/7* - h % 

TC), Lucifer Velio* fcT A* V. 7A*Hf< ^ •< / -f * > T * - K 

Reactive Red 4(Cibacron Brilliant Rod 1B-AK o-fi sX 4'/f*i>T*. 

C/J R 1 4 4 6*£«S#^*iIirft*tt#JBl CEtt«J*V»^tf K. 

5. 'J"S< £ b2o<om5fcfeE*2- I 0 O0fc£Bfr*tf aia#JH 1 K£ 

6. »; >*-7--MC J; -,T* V * 9 U * * K »C«|Jgfl^lC|$& 5 < £ 

7. #5#-*S*£©EB#ttO..I . 7 + / /-^--e*4ffl*JJl6 

8. 3S7ttt©SS5£feEB^fW>. Ueifer Yellow* Tm&> % '^7 5k' 
7**nrO, o-^lx, XA*D-/iy| 0lfcJ:tflRN4fr 



ft H¥ 7-502992 (2) 

9. yya-T-AictoTtfy* * u* #• KicaflgftictS < £ 

1-5 x * pffr > a + i» # 

10. 8l^-l4WBWl.<-ft6, l */>-j-T£*«*jag 

u. y y*-r-/»<cj:->r#y * ? n-* Kicaftgfttfgss < £ 

b l o<D3Jfct40£S£feaTfc->T\ Ot^&feSO^tt < £ b l o**©{R5 

i2. #sf*-5Sf*#»ig«*<r>o. 7t/ t-t-thzitxmi 

U. y y*-T-x.cj:->T3ff2©*y * ? u** Kiw«Ufettic£6£ it fcjfc 
fi< £ b i o<&a7ttt<0S38£a*aflT*3?2©.-tf y Ji^if Kt?bi: 
Sfff *»*>J5 9 lc2Btt<B?t-?x * ^-(ffi'/XfA. 

14. »I«#VJ? U*-f Kj&<3l2<Drf y KICffiffittO* 9 + 

KEflfcSWlTSO, tff§ffi&**i'** KCMO'W 7y/-r -tf-y. yic 
*i&j**9i3i;:£fl0&? x y a rx>. 

t\ i*?*>ia0?L/.:** * KE^Kfflffitt©** u + * KEH*St;#y * 
? y*-f y y a -t- .tick KKttfefti;:f£&*tf 
fc'J>«< £ b 2o©{K^££H*ffU ff0t5£&a*{ii5f*-ft5ftfMftEflE 
-Cffirf * * u** K©S$lc^-,TJS^&Kj:OEa*nTV^.-« y \,* 



b r^oajfettos^^aaiTft^T. tR^»fe®<D^tt< £t> i 

.20. V >*^T-Ai;j: -,r3I2 0--« KjcafiBWfcfS^5tt/:il> 
tt< £ b lo(03t?tft©a^»feS*Sfft4 5l2O#y »# u** K^rS 

21. %l I O # 'J % >> 1/ jT -f K A J » 2 ® * '/ X 9 U * * KKfflttttO 3» ^ U * -f 

22. ^'i< H2D<!)'W7' 1 )/0 , Lfc* 1 /^ U^-f Vfrb*ih&&$n 

<D*y %t \>*+ Kicig&sttfc •/ >o-7-acj: -»TUE«ia{:aftfeW«ctS& 
StffclPtt < £b 1 oofjEttMTfi^T, < Hl-5 

^io»^*-«S(#»ttStt"e»tt&i=J:9Ea**iTi»4fi7Ett}£fea, * 

fM45£&(3J*<WiS±«-25{wEa?nT^ii»*ifl22{=J5tto« J g i 

24. $ti( £ b3o©«4Rfes^wt, ttft^jfefea*»*-o* y i"f 



^ KT»ISL^£#IC4-l Bztist-f- Kifl2£Wta>!fnrEa$n-CV>5«* 
«2J^22ttO«ig. 

25. jt^x*^^-^^]^©^^^^'; yij-T-L{Z*oT* y v^-j- 
KiittKWiw$S^**fcO>'i< t b2o©(85fcfeB3fcJ:C/y ^*-r-^icJ;o 

-SS»»»K&tttiSf$^ c J: 0 EH 3 nt i> 9 . afi»*gWBt*S»&S* 
4tt«*n«iE?x*A4:-tttHiU3 *J:^l=tt* y ? ^ K^ttSJO* 

25. tft4l?fea^4. 4'- •/ + * f7t V Yu* + 2. 2'- 

i^XA,* ^gt % K-4'--fyf*v/7t X * **<y- 2.2' 

fit. % 7 > > 4 i * f y 7"f w->, 7 9 *] *y i V + * >T * - h » 
4->'/f *7{/7«a*7'/7»i*-4'-'fVft>7*-KDAB I 
TC), Ueifer VcJlo» tf-^x^.+ y, 7iU*Ht^ y -f 7**f 7*- r. 
Scaetive Red 4(Cib«croo BrilliaaL Red 3B-A), o-/*yX -<Vt*'/7* 

28. £ b 2o<om^afefJ*«2- I 0 0 O^ftS^ * 4«5RJB25lcie 

29. «4»-«4#»ftHi«fil.^R6, \ i- / J~ 9 —~Cth *) , 
-SS(*»ftffi»^0. I I. 77/>-^-T*4ifl^rB2SC!2tt©'M 
TT-tyt-, 

30. ttttt^ff+attM^o^^aiRLfcttttE^ioffatttUitsfcAo^ 



-2 — 



(»mT©Sxa*S&LT'W f< >• ^EEE£tt*ro : 
Jg«Ti$J$£tcj:0KH£ftTl*4£#t4©$SafeHL *#T4* y w * 

(b) K- -fyy/o'-i/. a* y * i k* * 

(c) Xtf (b)T0&* tt/:tfltt-*m*©(K4»fe03£* tf£S»&Ea**©jfc 

(d) tf£$5fe&fflfr£jttW<*n4&iP** **'-©??S*tttiiU *tlK:.fc-> 

Ti;w*©**iawLfcWttEfl©#s*fcait4. 

tt-TAoT. JaToXfi* 

d)aT©ij£^ , Sria&Lr'W r y » >scs&tt£i3 : 

l ©* jt 9 * K, 

t t> 1 o©®£tt©SSfc&®T*«>T, UttEflK'WT' y 



w ts « 

misittc^iiJijtti^^^-fjK^a)©^*^!*^*. cn^©aq*©a5} 
?/.tsa^i6. cn*©ia«»Asnfc*?/AT©««ittttH«, c 

*tfKDN A #«&£&©«!!»* 4, 

f»5©ttfl . 

Satl. Acad.Sci.l'SA 78: 5275-5278 (1S8J)). *-/*7/»*-tl, ttfctftJiS 

©* ^^sai^^raiaia^^^f-iiiBKtfeji^ttiirafc^©, ss? ius^ 

WX*<-fc^TGgmsn-c^*3m©y y^9 7SIIifflJ:Vi: h * 7-79 
iti fijtfW.fi^tt #U'7'> 'f'H'^Xth o * -©&#!*» 7°* 

9 ± w fit & s etn & x # * w a « .t tftf* u *< * © emfl ( i» * * *a 2 

5fcK*»iS->THJ: MDreiler. ("Alba© a v * > J. Doubledar Publiihint Co., 
lev Vork. 5Y ( 1986)). 0** * / ? ^ / ° ^- l# 4 »l ©* LTfi bfiS 



N ^^7-502992 (3) 
tit #iutt(ft#aaH©'>«< 1 1 1 -?^^©«4(*-ss»»»ffia*4x& 

ftffl^Wt-4»2©# y J« 9 f*+ K(cn<>35 1 feJ;c;3J2©di y Jt^ 

Ktt. awttE? | iK'^7y/-'*u ^nKj:-,TffK4»fea©'>tt< ^ b 
io*o?a^ti«sRfea)&>t»©m4w-as*ignncEar5J:^icSA** 

«Lfctt»*SE^tc^-ryy />f XLT^»feaiS$«feSt^Wl-4^ 
^ i y * u/ttt»-*»*u*t s ©K+a^M, y y f< ^ ■ 

(e)iB(b)T0***fc»»r:*«+©»4»&ffl*, ass»fea^b©^ 

?x4^^-©fit«^««-r4©lc+5}'X^x*^+'-lcaii-rSCi:lcJ:-> 

(d)ttft§ftfeffl*'t.tt«sni7e^x*^#-©ffa*ttmL. -tnicJ:^ 
-CHH*©T>!>««L/:»filE3ffl©??a*ttffit5. 



as©»^©«T/*¥tt«i-rt. «*©^lf©«ij6«isJ:c;Sffi#©tt^r 

^< ©»?3*<S«n4 [CarlerS. r^^ttO^^fiEMJ^. Mare«l Dekker. lac. 
. le* York. IY (18*7)). CnSOtflflCIl* U Cl^ < Si>ttSC»el 

utr^. r»Ttt«a^«Kl1J*. Carter*. Marcel Dekker. lei York. Ti. p 
P.5-2S (I9B7)], 3f«3^^*y- Ht*y ^-tHaeDjaraidi. Synthetic let 
alt. It: 285 (1987)3, ff&M « fcliUng«uir-Bloiettl»©« : F«{tRClalaB 
abe^ ( Srnthetie Met.lt , J8: C473 (1989)], S^JKlCff^ < »^ > 7 
i/'X^-CHopfieKJ^. Science. 2U: 817 (1988)], J: r/&fi£«C^ o TttKS 

lit.. rCffl^ttfStt^y ^-mKJ*. Pleaue Preae. lew York. HY, pp. 239-2 
49 Um))#$ttl6. tfl. 3 Kfc^«l#y-r- [Baker t.. Srnthe 

tic Mot 1 1 1 . 28: D639 (1989)]fc -t c;^£aH^W»ttl4[Pote»ber Proc Annu 
al Conf. IEEE tn Medicj B > and Biologr . Part 4/6: 1302-1303 (1989)] (CS^ 

*<*©sa«8{t*fciisaffl£-c*tattLTv^iu. 

^ti*^&©fll^«rKft1-4|?S©^ : FfiS^ii, ^o£«3^W^^^H*^ 

lifi&ca^-CaStAkaikei. ProcAaaual Cowf. IEEE la Mediciae a nd Bioloiy. 
Part 4/6: 1337-1338 (1989)). 5lffi©tC4, »JHntt«^tt« fclift^tt© 

^^WiR«=fcl*5SB»3r-C©S«©i8S*^/ / o ^-JCM^L-C 
l^f Proc. Sitl.Aead.Sci.USA ; 78: 5275-5278 (1981): Drealer. rft!iS©x> 
^>J«. Doubleday Publlihiw Co.. Ke« York. IY (1986)]. *a<ifiKLfc 

»aeii©«Wx «^c/iccn4,©«t«R£r4^ y/«^Hffi»««fflfe^^a 
6Kt/:(i^^^icais:L/^ >^^istcgffit4 tje«*n-c^4[Haddo« 
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Proc.lttt.Actd.Scl.USA . 82: 1874-1878 (1985): McAUir*. Ctt^tt©^ 
^SSIIJ*. CirtertB. larcal Dekker. Inc.. Ie« York. RY. pp. 611-613 (198 

7)3. es*&©*«> ^ 7-**CSR1-4@flT&ffi* x/<*H(*y K)ic 

Hr*v< ^ ©iff ft ft-cu 4 [bcai ear*. tt©«*aa j*. c> 

rtarffl. Marcel Dekker. Ie« York, BY. pp. 175-I80 (1981)]. {&©«£« £li» 
tfiKlcZt^ < *<4 * + *l-W2T*4<5 t^ATUfi[8obi«o B ^>. r/< 

<{* f -y-TOait : S£8JLT£©# : fa*--*«>S2tt£aj. Protein Emiaee 
ring . 1: 295-300 (1987)]. 

it, T^T©£#£«jKfci*4iA£ffi«©EH:Tfc48tfflL + 

rit£ : FO^ : f^«I^J«f. Yol. 1. Beajaain Publlsbiai Co. , Henlo Park. CA 
(1987)). DN ACfe^TIi, fflWEfl© * 7 U * * K4>©ttaMI{a 7fiV, 

-#«©DN A(**li, < V * * V"*"* K)li, 'W 7') ?4 It- 
's . oT*©fflffi&EJ0*l2»LTlS£U Z*«Otttt-*«ia*»IiS 
*4B2tt©ttEfcffLTu&. Cftii, ttfi*©fflff©ifiBttS©ttR©ttK:BJIIfc 
fctf.»T05<AI*TfcI2aU GliC*I2»-f4). *4flES©#V 
KKF1« *©R5Btt«»ttEWKtt It 7 »J ^4 XfiOT?, C©fcfflliS*i> 

■ teR^tf^to^icau-c, ttfi*©<t^&i£©i<mT<>** fiiSE^asftfc: 
(1 6), COftiW^ftffiU/cOT, SUrTliSfljSSttlcfcO* ft*AM OOM 
f- Ki«i5E?1t t 5 * 7 w* * K/8#nn©&liJiiSKT%*Wlc&fiJt-r 5 

c£a<t3 4. 3b»c> mi»£fffifc2t(3t£EL Rfea, tHfQtt5-<A % £a+ 

3KT%>4[s.ilh*, liiHIS. 311: 674-679 (1986): Agarawal Bucleic Act 
di Rotearch . 14: 6227-6245 (1988): Ch»*. Mucleic Acida Rotetrch . 18: 38 
71-3691 (1988)). 

ttK©£ftfc.fctftttt©P4£©&K©?^Mi. EffJtBr^Sl-fe^T. DNA 



ft ft ¥7-502992 (4) 

Ayo-y^«ttS*^fiSK©»V^A»ai«)ttJ3<:W^"r4fc*J»Ott«lC*JO 
icti. Fonler(7 */w*^-)<0^»Wttx*jv+--tf»t<ftt^^3tK*5J:c; 

(t^fc^j^/vsft*:* y * \>*+ KMa^snstHoiiBr^, r&att&H 

Offligri«kttl*iJ:r/H£J^. KlnsiburrblB. Acadenie Pron. la* York. XY, 
PP. 3(5-356 (1985)]. F8rilerO#ttMtl* * A4-'-|*»li, *4ttgKiaig3 
ft 4 ( D ) * © ©«3 L /: * * * +* - * *JK« 7 A * 7 9 > ^SS ic 

j:-Ta^^ajegs(A)»ic»ii,a«*jgsT*i. asaa^stsss© 

IBlOx^iv^-fflftOai*!!, I / r •OlgttfSfftttWLTU-StUko.icj^, 
rS3fc^5t¥©JSiaj4». PImu Preaa, Se* York. IY. 35)03. pp. 105-337 (19 
83)*»M). 

Heller*(±:2)©BfKicfc^T, ♦8ffittta«tt»«OWtttaa«J:tS&< fill'* 
4 -f*i ?4 *U K^TSS(*l=J:4WStJHoatt>*^tt4iWri3i*x*/w+'- 
r*M*£e4J:5 IC % 2oOffta^'vL/;* 'i^M^f KtKttLTVv 

8. Riot y n*t Kti3-*«(aH*<j8s«m^aT5^^snxfe 

*««»^Jftt»iPWttForiLerO^JR«ttx*^+'-»ftO/:^<Dftagtt(S 
16tt<c)ittaJ:5iccn*$:ER-r4. L0>U £8(*ici 4 TOM©Jitt8fr 
*©tft£* ftfc* * **-f*M%*li. C©fcEEF'ilcjrt LTIijttfttfi^ t>© 
-C*-jfc(-2 0 9<).. 

•fc©»©B15£[Beller'i, StHmJftBJK lo.EPO 0229943(1987): £J:tfBeller 
USftff 4. 996, U3(l901^2fl26B>]t=.fe^-C, £j£ft¥®iS#Jt> f . V^* 

y^? ^ Kp3icift4t5j:tfS^©ffi^<o^jtai«A-r4ct^Bjjig 



ifiJTT < fclitt 1 . 7 / > - ^ -(n«)«nT(iiE L t * U 4 C t 

*<h*»o/:. St>fC, BelUrb(U S«» 4. 996. 143)«, 7 9 \s* + KORflRR^* 
4^oOWtt( 1 . 4»a^^0a«)tctt^-f 4lcoriT.-x*A+'-»IJ!f2l!)JS5 btt# 
L v cnA<ForilerOS»lct$f3riV»bOT*4Ci«^Lfc. tf:. Jt^u* 
■f KCnra*«6^'l» 1 2mGi(2aa]&>*4. 1 pa) IC^ftli- 4 l=Oft"C x * ^4-'- » 

^lii!r<Efi*nfc«^(4:t«St*OE^^x*^^--^l&a*0«'>^^L. 
Fer«UrJattJCttT>'*^d^lc-?l>Tli v OSW t $ fttt* •» <fic, Bel 
ler*0«mii» > 5naOF0rrter?gtt J 2:eA4(ft^«:^b©fll:?53nr:x*/w4 ; 
- »ft Jt C/M» © (ft^* ftfl ic |S] it ^ n fc I, ©T li *t -7 fc . 

©^IflCtel>T«rUdn-C04[Morri»OB«i. Anal. Bioehaa. ■ 174 : 101-120 (19 
88): fcitfCirner*. Aml.Chaa. . 62: 2193-21 98 (1990)). ttz. tt»IC*?lt 

*A4.'-»»©fltn©ffiW©-8Btt, ftB©«R*CJ:-, 
T*JcSli2$flfc[C»r(!«ilo>. Proc. Kill. Ac.d.Sei. USA . 85: 8790-8794 (1988) 
: fc J: P'lorriiioB?. A»il. Biochea. . 183: 231-244 (1989)]. Cirdullo^©9! 

i >SS(*T^i»5'<rt'i n, ffiffitt©2 9-^-EJ'Jic>^ yy /n'Sftxt^ 
4)^1' < ofr©WA0^t*(T^ >) w>^)tfSS*ttfcE^tSf5tLT 
v«4. Cardulloicj; -,TI2ttSrif:E5']li. iI)5D©«^{*lC J: 4*4ef£©i||aj 
<Os*A4-f«»^t. L*>L. C©x*/i-^-»lott^©lfiaD<i. SI4(*© 
H n (, Wf* /; i& IC .^S ti Fer « t orffiW *g A T 4 t liI2tt$ft 
Xl*'ii»©T, ittiS©lft4t*A^5S(4E^©»D»c35±ti-aLT^o. 5ltE* 
T\ rSa©W^^i>^©^LTifiW©Forst«rffilJ£Mi/:aS«:-.©ffi«(l£a) 
« n f; x * ^ »ft #sjfig fi ffl « f t * ft tf Jg Mf 4 C« li ± < S ffi L X l» 



y 3"r-©12S+feJ:c;^eKcIWf 4. f$C ttBSftfc^tkW 

C C IC, igff©F5r<l«rl§tt«-ll^T(> 5 aa)ES* ft ^mK©56fea«^a 
^EW $ ttr *«©*SSicat^x * ©ittfc J: a&Hi & 4 C i A<T $ . 

CftlcfcO*ftA<#T y^^-t rCli^Gfil^t LTf^ffl-f 4C ££36£Lfc. 
c©ttH«> EW*tt^m^S*<*4it$S(hv,)©* : F**A4-'-'fc6«L > .f* 
&Lfc*»iBaKJt^T*ft*ftS»l-ftBWcW»**. Ri^T*ftA«d ifc 
&V^S(hv,)©5t^x*A+--tLTP?ttW4ft^4CtlcDatf LT^4. « 

lftiBB*<9J>*ft«. »4(=, l»«4»taS»fctt*5T:i5S!UTattr4Ci 

J £r°IKlC+4 3*' y =T5t 7 KfeJltf* 'J Jl ^ K©aWtt£ftIt*<a^lil 

$ft/:. 

«HfSfi i ]^5) : Fa^(Rfeffl)©«Wtaia«-J» ^ KEWi:T©*A4©Ea 
lcj:,ryor: 4Ct*<T*4©T, lfeaat^Wt4»tt*S^lt^* 
< 2 £ KttJittflZS?* ft re WiB ic S EfflUT ti J: c^tfll^ft'f 4 J: ^ icttlt"t 4 C 
i^T§4. Cn^^^^©7 , o^f Apiffettfeic/at^ri^^/^^Otx 
HU, ififcL rfiffiau?, fcJ:r/T ^^^E^J^ttKflliSBicfclix^ ft4c «b*5J 
figic-t-4. cft^ttK©lfl&tt»i, fi»e'-jic, Tfe^ttH, fc«sa, 

rit»t;icr5-fe iCXT^^D N A»BTrm7£©flW J £:*<. 
it-,T. *«"flti, y x*-T-Aicj:-,r* 'JJt^ nr-f Kic«fl6^iclSS 
$t*fc'J>ri< t G 2-3(Wtt)©tt45£&a^fft4*y n 9 u*f KT*-.T. 
Cfti«ftB*<tt^#-ift4W!»ln«gMT#y ? v u** k©5$ic«oT^6 
ICiOEHSftTl^4*y ? 1 i"ff K^ESE-f * b©TJ54. igfltv 
ail^S)ttt©«feffl-CA4. 



5. AH** # 'J * * i'*-* KOfflS* li, *tfiStRLfcEy<ltt*tffc#Stt&4 
J: t/ftS fcfcBJ (*«HIB SicKK L /: » * ffl£ ft * * 6 C £ *T 8 5 ) 

«»Bfi«a**<lg«?nTl»5. C©fcli, M©* 9 * * K±K&£1"* 

'J * * u* + Kjucffff-** 4 C 4. 
S (* - tK 5 1* f*» J: tf* I* ft * «5 f* - £S fctflW AS* * * k * ft « «a 

©wrtfcau-^cta'-ca 4. *';>^*f KOEJUittfiitis 
m iftua-r * * i- f * c t *<t * 4 . 

4tta*r:*tt©fc9S©»ia£:2&r4. nm©*y x?^f K^-rr 

'J ?4 5C*i>-CH3JC^-f J:-><i~**fl*fcG>I£*4C. fcA<T* 4. Cti*#y 
tt«a*5*4. Cft*»fcG3<l-*Jam®© I *©8Uc* oTEfl;* * 4C* 
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1,2-3 ©{ft4£&S3*w+4*fcBji©rfy K(ccr. cft*fc 

B * n t v * * ) s j: c/ * * x * * +* - jb n s s * *> * -r * * > t - « E # s 

03ftT*>4. :<D'<^ *-tr vt-li, ^*-T--MCJt-,T.* V * 9 u** 

S©4>fc< £ o i ^^^ott4«-«S*»»mttT«ft«cJ:0EH&nr^4 
•ia«*n43t?x*A'^-'fcffi»]#aA<tttiiTft4j:^its ±c#y bar 

o»ffi^ttHi-r4fc*i>o^ftT*r>r, ^ib^o i *^fi*npj±©# y » ^ u 
^ t * o ft ai*Jtfe tt S flfe i; ft ^ 4 » (c * » 4» ic 126 o x 

***-f**frJKK£rf<:fr«:*:ftB-r4 t©T*4. 
ffeO g » W OCfl^ tc S U T Bfl * * & 4 T * 4 -5 . 

*BS^©-85«r»J3C+&BBffic*i^ Bin, «fflttotSft»K«(ttlME 
H:EH*^3)±©»»ttaic»&*fcli'^yy/-( rf**4fc*K. if© 
J: 9JC2-?OjB&a9 Lfc* Vrf^Kf K(^^* V : E?l*^ 

K feJ:^SS* y ^t- : EWS^2)*mti-4d>t*fbOTft4. Wft 
E71^©IS & * li f y / << - f » v Ji«*fH4» t Sit5«2S *J>iS 

**+'-TKfl4Lfct S ic«#8*<cox*a.^-*©«L, :titOTfti 
**4-*-&»C »ICJ: T^SStC^SJ?5ii, COSS5Mv,T!f 

IKB)oJRr*-r. Mr'J ?4 XLfcE(tfcli. 6ftL/;M)li. C ©HOT 



fflJwif^Ji: f 4 *!> L r i « 4 . 
H2 Aii, »32DNA<- ya-T-ioM ^y x'tfcii^&tfc i*ODN 

A*'j*?nr* K«iti»A*nxv>4m»«>tft4»(D)fc jfia©asa(A)* 

tear <i nfcm»©«ft^D N A .1? V -7 - tSS DNA#') v - imt • 

03©J:fiBlJ:. 4 o©* y ^Ji 9 u*+ K : 1 6 ^-©at?t#*ffl:(A U )^ 3 
OT-Oiffin&S** » 101), 2 9^-©#IB]{K4f*2#{a<l D2), * 

© Mwit ; fT>^tmia«r0/T:-r4 to-ci&4» c©B)©Tfflii» c©ffli-c 

/;Hli2«r 4 9 5 M©ifcTjaWLfct#©fiftSnfcx*/W^-»lf><:ij;t. tttt 
UHlHit fclifitMJ£?«r^L, A«©^EP( >)ttgJUnfcx*A,4-'-&Ki 

jas©^(Bi^^-f. 

£S4 It. «ttW3»cX2ttLfciia*nfcx*4,4'-»«|lc2S^<^-DN A^ 
Jt)*')tf7-(Q0), fcJ:C/«WDNAA«S*n4. 04Atl. 15WDNA«: 

fftt-f4fiii©m-*^in-r. «s<*afi^*^^*-s^sai'-*t>N {*->ts 
«»*^©tt«*<m5tftn4C4ica-:.s-*-'<i'c*4. S)4 w^dna* 
KttLf;*©^~ft*7Si- t,©T*o. cnjcjto, mK©tt4*ti^^«S(* 
* y =tt-a«|jswdn a©^©?'*?-? /.snfcfflffittTOK'W ^y * 



a. afeEB3w*y**n-*K 

«ltgwria^/^©ttfi^at$«❖ii^«ttl$ftl^R«fe* y 

/*y=rv-©aiftjJ:cf^t=Mr4. B^©lZa«1i(ftih^. 

-fryr-f v)*frr 4fti*fln»i*, «™**tf*?«Mtt6cfic 

-©»4*»feEB*Feriterre»«« 5 L, 'S>U < 1 1 2 0©(«5flrfc 

t4i«y ji^ u^f. k*shltv*4. s«*fej:c;et4*»festy ^*-T 

-AKJ:9*y f*+ K^«teWtclS&4*, c©»fea*«* y ? * 

K ©£fi 1= ?a «> TT*R^©M* tz X *) tftifl * ft 4 ft « x * ^ * - fe» © twff 

*^RJff^TW^-f 4# y jt ^ K«0A(tLTa*©EBn:tJi*rfflir> 
4 C t Jb<T# 4. 1 ffl©# 9 ? w*"f K±Ki#3£ *4 C t* c 

ftSfc&feSfc'f' AiSKdnft'W 7 y /W-tf-ft- • v^JRI-J: -»T©^ 

(ft^{*-ss(*G»rea^<-t,fc4>ftn48«ffl©^ y * ? u^-f K±tce?s*tt 

nPii:©^4»«eatftlifiPS?«4C fc*<TS4. 

1 -joBtlcis^t, # y jt K«y y*-T-«fcicJtoia* y * * 
fea«#y > ^ u** K©4fii-7a^fciSft<-'to*«'^ai»*KS«sft4«4 

6. 1 ^/>-^-T*4. 



-5- 



i*©_tl=fcl£3*4*<fttt<2)iS«* (> L < tiB9<*Xft(*t> L < 4 

a ttB t= is £ l * *>a w * n ft «tt«a*E7i i-ta& a * 4 c t * y o r 1 a r 
4C£6<t* 4. 

I O<0B»IC*HT» *«*ftl*4><6©# y * 9 KttV **-T- AIC 

feEflfc* L« KMttS&ftftfeBliitft&K Jt 94»i < i: I <S©»- 

tt***4-*-|£»4 Ljg4*fl«{fc«i2£bft bt, 

* © 9 V) © ft lc „ M © «t *> f = 2B*£ L. « V » fB 9 li r * *) * * 9 u t *■ K J» 
I"* ¥*-r-Jtfclif*9 P** KJOMli, DNA, RNA tfclt 

LTSaiKlt J: 9S£S n * «ttCW 4 SftfS « 
JJ;ffl©tttt*S«t 4T*4->. mni&. 5**2-5 OJ? u** K©&« 
««t»EWiii 9rf>^*f KlfclUV^-iBL, Jtttl9fii«EM(> 
5 0 *9 u** K)tt*9 Kfc»t4. L^L. IftflUSliPiS h fctt 

y-z *£ty©fc©(ccn<»aB&*©niBic£i>T£?&iA 

*Jlfel£flH*4 # 

ITO&lSDN A©ffiRttfl£<i : (1)2-1 50??l/if K 
tflffiCO. 7n«-S 0n)OAio t @tt»BrcJ:4fflatt6a : (2)*n*© * 

: <5>Rtt4ttHe£*tfcr<W*.l*, aHCrtfilc«:53 ftfcDN A **tt©£ 

&«, fjaf, *** 9-r-*Jttf'*4 *- «K 'J ▼-^©AfTW 
fftfi;tf©t$S3j1£t£ : < 7 >qatttf ttttftfttt ; ( 8 ) 3 K5t;fc Jt tf#tt«a*JB 
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at * ttfl fc i cr ( 9 ) & < a w s © e * f Mb s n * « a n * * atnaitff 

ttT*4. 

i. ttg&nfcx *jhc-ic» 

(h»,)-C*?x*iw4.--*WttWt*»S»ice»t*«^a©tt»K:M^t4. 

x**4f-e»»*ltJaT©2tC*i^T4>t*nS'**>-^-(C«fft6 : 
E - R.VCR.'+r') (I) 
Ro" 9,8x 10'(k'n"OJ) (A*) (2) 

[Jt*. E-«»aS, r-#5f**3S*©GJ©Ett. k ttHtt^KRB** 

K©ra©fttt9©Slfc*«tfl«»>±*]. tS©£T©'<9 > -?-tffi»T* 
4tt*, »H3**©x* **-#cfrj&<IS£4fc»C 1/r 'ttSlimW*** 
£t*^©ISK#2 m(2 0 A)BIT-C**C t<rJi?Stt6. » 1 ll«^f*<D)* 
i«S(*<A)^O!gttlGfflA'0--< . 5MTA*Jift©a«©Farfl«rx*A»4ff- 
fB»(BT)ICJ:*afift«x*^*-lB»»*t»t. 



a i 



D/A8&tt<nm> 




0 


J 0 0 


0.5 


1 0 0 


t . 0 


9 9 


I. 5 


9 8 


2. 0 


9 7 


2. 5 


B 6 


3. 0 


6 7 


3. 5 


5 0 


4. 0 


2 8 


4. 5 


< 1 0 



^t*4. »-©j5ftnis»arn*x*A»+'-tfit^»(tjii}R«*n&x** 
tt«*nfcx*^-is»it, i ©ttfi(hv,)r«tt©ft^«*«*yx**4-' 

-t«C1-SI!iT*»3» x*A-+*-t«S»l£ffi(S|«U:|B»Stt4Ct©T* 
CitfT**. t/:ii, jt^x*/w4-'-<bv 1 )*Wa©-«T^S{i:J; 

t trp?tt«t6ct*5Tgi. c©a©» : F3e : fe»««tt*^ , 7 

tt^r. «4WRfefflffl©fg«*aWLT«4»-i»4{»lB»ffi«t»5*«, 



^ w « fesa i * » feffl © iK © m « * a w u t ft * m 4 

S©BIS*J:tftti*Tft8*fr*©ttM***> ^^ii. 
*»M©««ttS:»lt, SRffi^tt&C J: 9 x * L?#4a^«W^ 

t as* ©« ^ Kffi 1 4 © mij n fcfca ^ j: * ©a « fc * cfsa 

c«t«. 

^feEBtli, *r*J^teiR«tt*Wt4, t^*>^fifi©a^©^«^Jt4iJ( 
Wici«jKeL»4a«rS«t4. »&S{ia^ftT*»4^*ftll^^ttT*-> 
TTJi^. ^ajtft&fflliaifr, fc*x*A*-0iv,)©JBBCfc4x***"-£ 

t^T*. c©ffl?Cffl<ii5(W)£^Fx*/^4'--©©lR^x*^4•--^J^t41t 

awo. o iJco'h»is flfctaaaiitasfcHUftU awao. o 1 

- 1 ©41-SH^f ttfltTjfe^x * fcitJHt 6. 

/ 7 M.-&-T/7 *s.*- 4' -4 V-ft'sT*- UttzltDA B ! TC)A< 
i 4^S^3tj£mttW^^ t * it 4. a3tt£Sf*«feBBK* **4 r -4«s 

*5£B^osw©ft*i>© i o©*«HcRgiaii«a-e*»?, znttmit&z. 

?is&i-jt4xx/v4---ic»ii, ift^*©ai«^' < ^ h^tas*©aex«7 
h^^iari:oA { *4ia&<rasrat-f ica^ti 4**. ra^ttjasfcua-ft 
ii-t©«tct4a^^(«^*^9 bittt^s^ififii-afi^^? ^/»'«•^rt4. 

x * «rlx^ * 4 ft&?7© ft » Id Ift^i* fe J: ^« ^ * * * C t 

#?*4. ^ilC 2o©^feffl^»^4211HX'<7 h/W«:SL. x*^+*-*£ 



*aftx**4f-M«iiB«0iffl*»«i=*iBLri»fcatt»i»*aii-ra. 

* xfc£to*stta&]©ttf^*?*4S$(^-Afcff* t^. 
ff*L<tt»fi*«4*o«fffl. &5t*££S*©ftJH*'<7>'''©ffl©*' < * 

<ofc»&©W5{4\ SSf*fcJLtfrS7fctti8& Ltffli>4:iot§ 4*Jfittx©*4 
fc&EfcJ:tf$jfcE<D-2&*?W-t4(>©Tfc4. C©V * Hi&M&flT*4C 
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(EX)* 


(no* 


(QY)' 












236 


fi l * 


<0. 01 


4-T*l>Ti K-4'-f';f*'/rth 










US 


433 


H 


4,4 , -';^Vt*i'7t Mt/l"<y 








-2, Z'-fX^t-yR 


342 


411 


y 




340 


375, 39S 


0. G 


T9 H / + * 'XT*- y 


293 


41) 


M 


4 - is / T A>7 t / 7 *&iV7"/7* — * 








-4 , -4V*-*>T*-KOABlTC) 


430 


*L' 


<0. 01 


Lucifer Yello»tf- *X V 


43S 


540 


0.2 


7 *3f Hi* > •< './ f- * T * - f 


494 


520 


0.S 


Beactiva Red 4(Cibacrou BrilliaaL Sad 3D-A) 


535 


ttL» 


<0. 01 




578 


604 


M-H 


Teiat 8ed(X**o-*' J ^10K Jfift***- 


$95 


615 


B 


vltt4 f 7* 'J - W/ * * > T * - h 




ttf 


<0. 01 


IRI44' 


T4S 


325 





>^OtS&0^*&ICf»imoJteT* 4. a? IC, X*7 k K 'J ^feJll/T^f t K 

m <& a ^ © t$ & ( z *t t t <ra s « r si f* # ¥\ m *J fiS T * 4 . 

2 : EXu«iRjaXffl©*-/ * - »■ *0>Tfc4. 

3 : EMIiaWftWt/ > -MKu)tt*, 

4 : «T<Z«(QY)^i4r4*iJ;*OiaStt, rffiCUOJ: 0.01-0.1 : 
(NedlM)j: 0. 1-0.3 ; *Jt0(S<I1|b)) : 0.3-0. 1T*4. 

5 : cn6ll«WK*-»***«*»*«1-*#»*(QY<0.0 J )* 

6 : I R I 4 4 (Kodak La.er Dye)<ia*l*<t3 nt *3 DNA*'j7- 



2. 2' - * ** xfflL 4-r*h7! K- 4" -A Vf*m * - X 
i?xA*yftt, 4,4'-i ? '<'/f*'/7tMfMy-2. 
2' - 5* X yfi*, x * fry 4 i i^Afuy^f K 7* ') *s si V -f * 
T * _ % 4 - i/^f JHJ/7*iAT'/7»-A-4'-'f VftVT* 
-KDAB ITC), A'/7*A"fi p -(Lncifer Yallov) t * * X 7 
A^HsO-f Vf ^ >7*- K 'JT^f ^7*u-; K4 (Seaclive HctJ4)(Cib« 
cron Brilliant Rad o-/J * X ■< V * * f7 * - h , f4-^^ 7 K 

(Teiai Bcd)(X/U*o-/i > I 0 l . *<t» ^^O/'J-^ 
v-f *c/T*- h is J: If I R l 4 4 4 8!^*ifltRdn*. W^O^fift 

';#7^y. 7*tH:^. o-^ix x u.t.p-/{y]0U + 

®?:*-Kifsj-rsftBn-r4. 

E»i. BednfcS?^^©^^^^^*-^*^!^^ 
75JJfci;:-f-4Tfc4ofefe0, ^SlC^t^li-tnbOa^&^tt^SS ti4. tftt 

^-^fciii/^^/wanst tT«fi6t4c^^-e#4. 3r**^^-tA'a* 

3. fft4tffeJLtfgg»WEg 
«2ic?i]9Lf:»feafc J:r/a7tEB^<i, a*WttJt«* nfcx**4*-l£» 



^SfcJ:tfWI^^)£^«ffl'£r£L:4T*«?^<«>«^(*/SS»EHtfcflE 
Flfcrtlfc-f 4C t*«T84. S2lC^-rcnt > OEf4EI±K0 4>06<^*n4 : 

*fcJtcf&a3fc>©EH. ia^frt, tttt<ott^*4«HB©ftSlle:G»S*4*«, 
AftaoftffTfc J:tfWSoftTtt«Col»Ttt 1 0±fflSS»*ffl^4 C i <> 
*4. ff* U^E?'Jli^^*m4(**^CGOT*0. :nil(S'<7 ^79^ 
K®4£?S$n/:x* A^-fs^istu-)fig^l«JAtaw^4. {fioffi 
E?dEii^mff«E-fci>-c8i<5?n4l«aoa^4*^din, C4iii^» 
««l^l>TR£!W-r4S^(*lc|£»*tf4. cnii, qJftaWlcfeV>T^U4 
^5 -? y Kicii4Mc^fi5ttT*4it^I^«lHEJcoa ! .ntttt 
W*ttHi1-4C i^T* 4i-i. #ffl'i«tffiT*4. 
(2)»tt0^4a(^>tfcJ:c;^fift>^hv,T^t««Lr^ia©tt#»:-ft« 

««ttEB*asic*L. a*3o©£feS*attLT*-f. fftLV'EWtt, 
^^tfca«5t«^(**^^t%«0««lcBttWt4««^t«i»*^4E 
f«)T*4. ff* L^flS»EfcV^T(i % I R 1 4 4(Iodtk Laer Dre), 

T W-f 4 ©{$fll 5r©0 L X \ » 4 . 

f 5aS(*«Jt^«tt^*^** ( WfittiitlH*W* tti»a 

snfcfcfiAfc&Htjw lti>4. *%Bii©?itt©0i4#* ****** y 



— 7- 



EueiMi-rft. 

MjEftfefiB-NOx * **-t£&©fc»©«tim{*5t*-«4{*x 

jfcicttHL-o^citteat l-c*>k ^*i;:§S{**<i*iH*4B?(=x^ 

S3 

DAB I TC^7)V*H:< * 
*DABITC-f*t^»K* 
*DADITC^f4-fXU-, K— 1 R 1 4 4 * 

*i-7**^iD — ► 4- * ? K 

*/Wi/7*>H xa-- •f' + <tx \", K- I R I 4 4 * 

•7 a>* m^y-i RM4 
*7**Hr4i'-»T + '*xi'7 K— 1 R 144* 
***** * K— ! R I 4 4 * 

♦ H^f^u? K4::::>-f4w»XU-» K * 

r-Jtta££K*4*ffi'*Pmi»**< x**-*:-te|*2&git7ni-. ::::>!* 
««»©lfiJE*Wftlc?fifc* 4 x * 
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J:-C!)l«BLfctt^ ft£Wfc*tfrfl#a©«*ttE?>)fc.fctfEBii* 

Tfc4. K#©fi©EB*I22 icHSCWlc^-f. 
${*ts»B2tt©Bi£tWLT. FOr«t*rfe»JC«f 4JS*«tt 1/r 

HDN A* 'J v-jcfclti Jt ? f*+ KlHJiaiClVJLTJi, C©a«fif*ffiBl*0 
1 0 0KKiS^< CiifCiJ. > 4. Onit tzlt \ 2*9 K^ttOlgtt 

ftfl ti x * * t£f* ^ t a*Ef=) * * t « 4 * ~ ©rB7fc«W * * 
»©«^j^*ll, f 'J r-T XtiDN A©ttftlc?£Lftft. 

d*f3«»-©fBA»«xfcii©fi»K^i>-rni»A-ripjf!Ett*<*4. as. 

.-try jt? u* * KE^ J £P fc 1»feJ:tf^JSttaTflBB-r4/:O©fi0fJfflpItfe«<t 
WttBtt. »4~WlB**i'** K${4( 1 . 4 ffrh 6. 1 ni)©&5f*-& 

4»Baraasi»a<wRi>m»t-bft; oTtt i&if & ©t^teici-4. «: tut 5 

0 * * w** K© 1 IB©* * KEWi:fil 0<&5*#*a*&sft 

»i;^8«t4t?*«9. «Min*»a©flW**y ** u ** ^' x ^ 

y /^^--->, ;:t4-BM u*f Kqitt©IBIR*i4{K J 3r*fcff+ 



&«tt&v*M©ffira&£fcfl^4c£*T*4. cn£©25ictt.,Tu4# 
was©«a«ssEWtt«£»»w*«»L, »~©»4*-^*m7E*tfO>* 

u*+ vwkq. im-i. 7 n a)©rj]ffti=f 4ct*<r*4. ra**-a$f*, 

tt*CfKtt^**-<«^*««r-*aDNAflia©2S©«K:tta 
U a©BU I- BfSL-t 4 C t *< T * 4 C i «r S fit ** 6 5 , 

^ i/ zt* 7 w*+ K*tJ:tf# » * ? -f KEW©&«l»v # V 3< ^ l'** K 
©»i/:'*ft^^fiJl*S6-{x£©a*©^ft^ffl^T, Wx(f9lttWffloIte'iSW 

KGL< U{tfj©^?^-«{iiS{c^ OLCIiiSIS^©-^^ LTffSt* 
^©«KE?'lA^©tfiM7 9 x h©«<?fk, WiUffcttttrtfrttZ*iatt 

**u*+ K©Si/i/i<t1t^fi£iiGfi©iB^^*i£. h yx 

X /ell* X * xXXf-/V&*ffil*Tf7? C 4. »»riat^[ Meth. U 

12SSL . 6*: f H7B)1 : *CEH*ttfr^<. 256.270 : Itakart^f Ann. Rev.Btoehea, 
. 53: 321-5$ (1989)1fe J, tfBro»n^ [ HcVh. Enimol. . 68: 109 <I979))*£MI. 

ffi^©ffiK©f d — — s 7 * -<i 9 -©7JHte«tt/c nic ±h 9 a-y<t* t\ 
f:tttt©ffl©m^> Ki'T* o- vft* ftfctttt©*77 * 7/ y h©*RIA<S 

ins, 

tt/»7 5 TV > h©-*7'? D--^^©W^(CO^Tlt» Hini«t'i6^[r^? 
. a-z. y : SttS"'-* Cold Spring H»rbor Laboritorr, PP 390-401 

09B2>]fc J: ^*D«JIS9<. <I6. 9B8fcJ:tM. 402. 0361:^.. 
tf* Li»©»icfc^r % Applied Biotrsle«« Uodal S3SI DNASffitSBfcJ: 



t;rtJB5S t I T A¥ pJfSgCAppI ied Blo«r«lc«)^£ 5 ' - * > h * > »• «J f ^ 3« 9 

ffi* f A*ffl^fc@ft&Bxts *^t£«l^tJ^rttWt4^©fc*'jfifr->fc. 
ra^©*^*" t s Ht¥JK/jrj*-C, R N A » v ytt7jc*feJ:tf***-f 
* x - h * Sfcffi©<Mfcf!Mll SfflUT t> -t ^. 

tt©7-<*fl:©fc©©n»*fcti3iia»tt»*ffra»»dnfc* ^ 
*^K(ijP<©*ar»6n4. eftati»A-f4fc»©^<ofr©ftic*ffl<£ 
*as*iaTictt«f*c&a*ttKMf«c©ffCT»cc*^rtt» ret&a©* 

AjJiv «JtStfcfi«feffli:©iK©IS&©fc*o<tWRCtta(»-T i v. 
>A7bKV *a. T^ft Kfi^)*S«-T4 : cn£*fcBfl0£ES5#Ufc 
itft^^/^ttttRicM+irftliSWttKcWAjtaHt^i-Clitti'). 

« J yi,-. T -A ? 9H.^✓K(5•_i;/^♦'✓»■yf•/^-5(N-(7-^y7/^ 

H)4Lrrt88«fifea-T5y«*«Af4ct*«T*«. :©'J^-t 

*A+4ctAce**. cn«, tt*./iffia(t«7tfflfej:^feGat©a©is^ 

5IC©f:A©»-r i >a(1?Ko n vit-r- /%©fi*fi 1 . 5«iT*4) > &ia 

«r4. 

Aaiaol ink 2^ fflUT»-T 5 >^fit»«r 5 ' - fcttfflBK* At 4 C t 
ACT* a. A.inolUk 211 6 B©KJR«aT - A (0. 9 »)* x C/Stf $ nfc T ; ^ 
St^f-ra* Xdi o T J H^T (Applied Bi0ir»te*»lCx t3tfl^*n4}T6 

4. c <o js=jic{$i$ £ ti/: |J ^A-atiK&BJixew^boics'-^atta 

ic*A+4Ct*»Tg, cWi«*ttffite<t£*afcJ:tf*&afc©a©teS5 

£Do/r^©spt-*T i va*ta^t4. 

te^^iciicxo. »G4H©e*sa**»ttai=»A-#-4ctA«T*a. C 
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ft KB£fc5Str 4C£*<Ti4. 

iz + 6tz*>izM%TZC t#-c& 4. 

SS-fcOfc/aT, 3Efi£Lft* 'J =-"* * r** + K(»i$iftJi*ttI$)** 8©7k 
ttftT Aicfc45 5tT? 1 2 fl#M4>JGSK «t 0 fo£ f* ft4 J: IS* 

° v ?a**ittfii*li4, «8*l£ibU-.TJU>7)*tt4 f + f r- 

* h x% 9 »*+ K±icsir c t*«-e# 4. 5 ' — f 'J * v** K 
fcjffiJB&GEifttt? o"7>h^r"j7^-(H P LOCJ: *jlflBi-f 4Ci*<Ti4. S 

* a*? * k &»©*£*££# ft Ift* H T9 9 *T I KY**E£ck!!M;:.fc o 
fflStJci^rn, C©BMiT, fcttl*©* 9 H"* KliSttttfigffl 
^©W«#TiT^4. RlCtty v*-T-A£ff+4* 'J u** 

?3 ti « mt&xm t sic s * 4 c & *-t a 4 . 

•J !✓ 3T -f- KIC*g®JC$S&* 1*4 ££»<Ti 4. 3'-*i*T*f t K(iSs 

■-■^latiaicj: oittftsftft y # -* * u** k^*)*s^lt^4* y ? * 
naiA-r 4 fc*«*Ptt^»tta»** i 3t»ffi wa-r 4 [Bioconjugsic ct.«uu 

r. Tol I, 33. pp. 165-187 <!990>: Srrton, B. H, . rf£K "/ o - y J, CBC Press, 
Inc. (1989): JsjECKellard. rD N A */o - 7J. Sloekton Press. (1989)* 
»MH. *»K. * ***** Yiftto* + 

3**&(7 Hs4 XfcJltfT ? ^)n*or I /4 MCtoAiechJfcHjl'T 
?T*> Ct*<Ti4, COtffefcmuT, * * V-*f- K£$fi&*.** a'T i 

>'4 r<StaH*£EiIft;l4. Cft*©«3W*iB7&©@t&DNASJi*&©'4-<T0J. 
AT 4. 



ft H¥ 7-502992 (9) 

5. taw. 

r*ft*a<s*ic*i < tLT« ^iwiflKicia*s$n4«ia^ieB-iQ^itr 

LT««<t-f 40^51^11^.5 Ct-£rata-r4©UffiRT* 4. Cn^Wfi 

a«fcj:cfTi'.7 i ^EW-MafiiartrfflOftt4o-fc5jfigcr4. ttR©*a*a 

*5-D N AttBfrT y -b 4 (D«S«9 < . 

< ©{ft^asawT 4 £t*© d n a # y -7 - *a tzmmtt 4 c * 

T34**, it&ft-XiKT v?i-ttzttWlS* y h 7 - * ^ «35r 4 ^ t 
a&^^ : fl£»fcJ:C^iS>$ i fcff'iJt1-4C ti<5)te-c*4. ifttfliftliT >f-^« 
te©fc*>©ffi«*nfcx**+*-G»EMLT, *4^«ia*fcIi*<CfcJt4 
ftrg*ii«t4^(*otttiv>< oA>ofS : FK»?¥t-4, C*Xb»crt> ( I 
0«tcR5»-£^i47eK(?3lK) ; (2)(tt^«tE^rc-pur(D±«:'Ox^n,4---G 

(*fte«B®*ft(iati)*>^*n«. T ^^^tfcli^lflW^oiSfflo 

ftijfcO'SSttKtt-f 4 81121* i *JJH/HF i L< i* 1 0« 

1 OTPSi^ I O'tt 1 0±PatTO"SIfflT*^->. AtfffiJS.fctf"' 
Ut^ — .otCfflofc^l-:. »4{*o5"&*lc«t4ttli2« 1 fc*(/ff* 

L< Ii5« 1 OTfH*^ 1 0»tt 1 ©Jtffi*T<o*fiia-t'*4 -5. *ait»«TfO/:*i 
©ifi^©»»^*ittJtt±fftoStSii:fc^Ta^n4a'sf©7K8!St^{t*-b/ f 
A«S*ffl^4^-DNAl4ffi^©lCffl©fc*6lc. {»^»©5Wt":Ji-r4Kii2 

« i ©t»^^ i o*« i ©j:ia-tToi5aaT*^-5. * *»c % *4a©*^tt 

SSS&-ST45-3&DN A# y-r-lwl5»8*T(»JtV^ ±T7^A^n^St^ 
*©SS(*l-:«1-4a*ft < I^itt"5IU t>©*<, 1 Jil±©SSS«-W-f 4SS*D 

n a * y -r - * 4 ^?«JS « ft us c « l t a m s n 4 . 



Hiff k-c*4a<. ~*w©r»jiiia3J£7n-rJ:'>' , *2«fca^n«±©wij 

tft* y 3t^u*+ K^»i/i4Ct(>*4. 

$nft y ^A-T-z.cjroiitWjajcajigwic^&Lft^^H tfc2oo^» 

(*l£&F&tt--:effi*ft4. iftc©«^U. (2)iS«iS©#y J*-? i^-f-f Kic£ 

fcffl^^L. *fi£J6fe0JliO>fc< it I ©m^«*5Sfeffl^t»©W4{*-SS»K 
f*ffiHiitt&Ki9Ea4n4. 

ElSt-i^-fEBtcJ: 0?Ktt*ft5 J: -) f-. 1 o©SSt*tt 1 */=«*n£l±©SJ 
E©»feffl©fign?.i-:M^Lt*l4, t'*b*5, ffiWifili C ©«iS±ii25KEB# 
n4(fti?{*%£f3ItSTq L, am4«:-(i^^te»?&RHir*ia©^y ^ 9 v>* 

tftifWtitt^HU* «i ? Kj;©WI«LftW4**Ml-:*oT-2jJA'R6't^ 
i»3©Z*«±©0tf5.M:-J{!{-:A4<-*-*V*b^. J?5)A\ i tz ri^T©f£^*«555-e 
A4Ci7>«T$4, Jf3i©*£»?gRtH. *«flW»*r|ftWt 4 

Wicnvmi- ft^jt *> i'** K«aM^i-:j:oar^i^-cd4. 
u,t, f7iin-rxs©t i ^^»ao3^^i-4«iajiU^i< ib3-5©m4^»fe 

J:T4-i 8 -* 7 K«iaui(2fiin-r{ia+4. 

8H©B«ii. *-?i*/v+--«f>Jr:*ftliSBtLTffla©«4*l£bfc-»T 
Effisn4it : i 1 **'»'+ r -G»ofiB^©ffiffl*c*4. 7t?i*^**-te»«ft* 
WW»*TttW+4 i « fciif-njUJb©-* y ■< ^ u* + K^-rStSvi^ 

&0J«r*f/-f4-l«y ? -> n-* K-ifit;. s -rjicc©.* 'iMurf KiiSStfa 



iftti*tijil±©g|©#y i>*+ K^stciUi. 

* ftBfl + 4 at« $ ft it"f * * * 4* - fc» © tz *> © «3 tJ * * © Gil 
l ^©3S«ii, tt^-f 4Hlia. #y j* ^ i^^r-f- k, IStto* y 3t^ w** K 
Z*0. ^x*/P4-'-«»*A£i-©, IS«ttt!BT©figffltfiiaL"ri>4^tli 
S«-5ft4T*«-5 # fifc*. C©^©# y j-^ K«@**^*»=ttfi6 
& (« » ) * * T «:3fi -if ft 1z x * ^ 4-- - fx »«E© ^ Sgicr4CiA« 

t# 4. fflftxw^^iiwicjc^aa. wiw^i^f-a jtm 

x**4f-fE»l»*ttiricaLT^4. 
E*XHf(*^©# V K©|$&rtl5S©a*©^ii:J;0^->Ci-)< 
Ti, BSSft5b©tM«+-<*Tiitt^, W-*fl*tt£*8ii*Wtt»«t»© 
te©m^TKB«L, »r! y 3t o \,*+ Kftil5i)iTtcfc'J4^-tt-Slca^)5J©b© 
T*4. 

♦>S^f#(*fl® It 4x 'J7?Utf K"fr fc/i(Sf#+4 ft 

©lcgE&Wlcf*Fm+4. »]©SS»l-:fcV^-C % 8g*X^I*li5lt.ttTft oTJ: < , 
ffc*->SC©:£ft{*ii> x*n,4--^«^^J:^i. < ft li «i3JZ©@ 
Blctts1*?x**^-.ttttB. S»» SflSR* fclieat 4ft©©te?3* 

ff-r 4'ifc*©««iWtt«fK*tt«"r4. w^w«az@tt*iiBffltt#(=fei-»4ja 
*sia, -*«3ttif©«iaT**. 
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1. twa 

»;j*>Efesaff#y * * f* % <B8ijKffla*ftfcttRt ltsc-. 88!tt 
k it w offla s n tt Kit © fig sj te <> a * n 5 . 

©ffiflffl. tt8/Kt4&£*©Nttt)RffL SOEs «»ttfc*tt£©:l>tt < i C> I 

-A|£jfc,TiM**Hf* KKftttWKilll * ftfc'J>tt < t t 2 O© 
B*ff*4#y U* + F(£Cfc*©tt5«fefflttS»*V Ml^tf F©ft 
3 l£«J ^ Jt ■» TttStt-lftSfrBWBSJBlcEfll «* ft 4 )fr £ ft 4* 
*nfc* 7 w** FEW©fc*&W©fc©©*MffR*S3-f *. £©* y J9 * 
*+ nif tfigtKSftfc * * FEN<*ttb*«ntftKeft)i;:"'f y V * 

K»ttf &Jt*£8»t» n*©-c % cftttUW;««Ky<]Ktt»ttfc %9 f 
-r)ic*m:sniOTttSt»»ta«i«»ffTriJ:<»]4»nTfct), Lfcfr->T 

t«5fcfeffl©:l>tt< fc t> lo^^tt4(*-«S(*»»lg«i-Ea*n*J;^ic, 
yxa-T-ACi-j-ctfyj^u** FicttfifctfjuiS*$3ftfc4>tt< tt io 
©**ttJ*ftB*«*fc£frr4. COSSttTti, $S£feB t »a©85Bfe 
B©H$*< \ -01041 H%9U*+ Kllfiffttt*. a2(a)(C^ttfxafi*©A 
<*«?*4. 



- aftM * b fc ^ + J: * Dt 4 A £EJ £ £2 ft £03 © M©#&« & x * » +' - 

KKGLTftEHclEftLWSU tfc, E#*ftft«K, ffi*i6A^6*5££ 
«*»US-f ftfcofl)'^ t"j , K^o-/i LT*J69!©££B&fr*V * 

^ F4mi»*^»j8«*rvfcttfltE?4oA?tttbo*ffi*&ar 5. 

L/:i<-)T, (jmSWatf#©*ai8iRSft/:.Ka*E?1©f?£*»m*4fca 

(a) (i) (1) Rf^tfrfy u** F©ft*fctt*&£K±^T|ft5 

* KfcttJSfiEi§teffft*:'J>'.I< £b2o©{tt4B£0Ji. (2) ffi£t!«S56 
£B#tS&fcJ: ■>T«4fcfeB©a>tt< i l> 1 o*» £ 

EBsns jt-in, v ^ «-t- a t jt ->-c# v * 9 i**-? Ficttfcgiftc&tes 
#*l 19**9 F(i**iSlR$ft/c rtSttJ ttKEfl)rc«LTf§MiHK:«a** 

(b) KKfiRSea&w*. *v * * Kii««EHfc« 

kb«l, flt^R&ataff-ra-ttitfJwftSRftBtdffta-'M 

T-'/ r F«ttLfctt»::*m*»«***=S*wra. -4-i x )t FAftcfft. 

(c) 5Si£fe(5*^07fe : ?x*^4-'--©tt«*»%+4i=Sajl;?^*^+' 



^^¥7-502992 (10) 
* F{c35& {= ta»i&!jT*&. ia«EW*«'wry» KOT^icffstii 

/Sit* f X9 I*** FUftSWt* y * 9 V*+ FJ: < Tll>i**\ 

2. ;»Bfj^ 

^>tt< t b2o<0SP»*>^tt4 : 

< i ) tft45Efea^x«(*©fisic7a-,r^4*-«4^»»8gtttcEH*n 



ticto-c, aM^o^ua^LfcrnttE^do^s^iftHiri, 

lf-T4 l -pco# v jt » u** Koftho c % 5€JBfeat*ff-f 4# u » * 

* Ft 1189©© 1 « fctt*njeljt©*y Jt? U*f F±IC(ft4{*fr??S-f 

»Ri(a)©ja^friai5-r4. 

0 2(b)tH3lwW/T;t4C©!gtt-e{t, ^4*tS^*©E!Bfr-, ^»«« 
IfcttKWWEWK'W ^'J FjUaLfc^©Ch^©5EfeB©iEttttt. 

*n©# n*9**+ Fi©tn*©is&taia©P3*^J:-»T«fli*n.4 t 

1o©ffi«tLT. »ttttttEH*£**&*y Jt*u** VtW*4* 

FKjffiicMtTtsWE«t«*r ai^^mt^nfettttEWts-ra, * 
--fry ^ Fjf$j&KJcs£fef* % *m©4t9K^ Fyo-ycmtt* 

tt ©)£$» a & t .4 C t C JS o T 3351 * ft 4 . 

, F*u*«ft4*ftuttttttt£Hi*« -t©a«frt«Ktaei; 

fiBLTtttf/^ /'I F»«SlClci8&tl54Bffllc*4n«?* *b»*4tttt^ 

ffa:M*Jci?af 4c t**-c#4. -//'j, KKfiKtcaf4aKiw«i«*«(ii 
tJ: t«-eica^ftT*J9, »*tt*RTiS5£i-4ctfr-c& 4. suifK 
ssn. 4«tt^©##tt«^» mitt, ma, be, ^wtt, ^ewH«ttt-© 
»tt*^o»*tt«ataffa»fr6«f«*m«t4ct**T«4. euir, n>ni 

■ listg [ Koleeulir Cloning: A Laboratory Hinml , Cold Spr»«I Harbor Llbori 
lory Jb tf Amabel <j [ Current Prolocoit in Molcculct Biology , John 

filer aad Sons (J9B7))* ^W[© C t . 

* ? ? u * K7 , o--/fraM4'ii:l9aE-y"4«a^WVtt»E7'Ji=-'f ■» 

KjBULr^M ^y -7 KgjisstJjcrtt^s^KBfl©^^^^* 1 ) ? 
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ibk m^;, KjB&sieasttjt'W ry * Kjf*i£fcftT©SE-r 4#£t« 
tttai- 4 t©Ma-c % # y * * Y7B~7WM&ntTz> 

-*LT, «KWKiittfl|-*«t»at*Cfc» tattle * ftf=£4B*rJU ft 

fcfcjtf pH&ttictt-r citip-f. 'W^y ^ KjK<&©itftu:#3?fc*©.k7 
ir-/ KflM^na-s* * v K/o-y(oft«, #y * 7 i/tf k 

7o-7-££in«>|S}©fflffil±©f3fc* *H%9Utt KO/7-yjSjtCf'/M/ 

*-ft*ffil*3i*aWtt*fTliJ:< JD*nTl>4. 

7 KffM&f4Mctt4~9©pHfflfc|*aHt*ftfc&«©{3ffi 
Jt^jn, K&tit&ftfi 1 8X:-7 5"C(ff* L<tift3 7 

■C-rj65-C. iflff* L< Iitt5 4*C)©S£T\ 0. 5 2 4 B*IH<ff * L 

<ii2#)©»!ISK Jrbnft. 
A<yy, KiBttrt J: < fti * nt i> ft J: 9 c9-f*3tr b?i4-KWC 7 

tf Ky H -n'wy<), Kjuasn*^* can) »»««©!*£*»«*« 

Sic* y * 7 u** v7o-7* fcii«(rj8tttfct$&* €4. M^-lfftS+^i 

WttB'M *y •/ K^I«(ittKW»-<iiS5*^ U?" f^ft 1 0 0 i 7 o 
£ L < 12^7 } ;?ny-ft25 i 7 a y y X *) ff * L < lift J ; ? o I 0 



tfH¥7-502992 f|"f) 

Wtt*LT* ir<ffiffl^n-Ci>ft^-JKStlit'y:'ya-» CO 
ADNA*»B»»rflftoft-P«fti*KiL. *SR»» L ft D N A ft K 

V/ AWttic'W yy -> KjBasiift. 
* bi-. t 7 i -3©in< Geffl<*nTU4*9-JE2Ui7 y 

tft.c t ictoT, *»tt©a«±ic7 o->ft*nfc«t»©5 4 f> y 
ttsttft. (Jcict'o h Lfc? -f y y * 7 u*.f F7o-rt'wr 
Kfcj&sttftcticfc^T. B«©ttflitt«-*d*tftfflai3o^-*ra^ 

+4. 

nana**-'***?. K«jiacSJBJcii s «*j£wttK»iK-*tte3*4Ba 

tfc, c DNA*J&fiX3li4fc*!>©tJiKmR N AOigfc^, ^f5t4»^E9»J« 
jgtej;c/#y ?n*f KtD'W7»;„ K^^a i SFSt ft 4 r 9 -f -^-^S 
5JG*ffiU4te©*&©fc*KtffcftftJ^>i*5-" ^'J t K»5JtSlCtffJ! 
LO. 4*SOffitt£91«4 y > 5— tfil»HC(PC R)ICJ: -.Tittttf ft^-^ 

«ne«%&wf fttt«*«z*«(d *)BT*«i»^icii % Myi, K«tt 

t*4C 4 i LV^. d * DN A<Dffittli'> < 7 'J * « 4^ # # y ? ^ 

KtS&L^tttcJf -Jci fp^ft. * v * ? »^*-f Ki«t*(r*»»^ 
<fcLTia(a**vftifl£lcfc, *-A7n KJBfiRSCfi^dJ-eoa^lcifeit^T 



ttn^ct LTft 4. 

**4 79* K^fiEsica0e»ca&r«*y » * u** KofliitireiaKfc*: 
4;4*<-c^ -tocffliiiffifftft^. *©emi>ifcW«E?ij«:«aitft^i6 

fc^EtsnftfiKicte^f ft. JS-'W/'N KJBtta&tticoi^Ttt. 

/.(ns )0afle<tt2 o j« ^ k&©# n^tf Koia&iiftfi l < a 

ftlO-lOOtfe/ml )Tr?«3E1-4C tA<rd ft. 

K0aa&ttd>Tii, i *y f- K^fco i5$R&a©/c*ottHioi- 

l^Tti, ttKUt^SWffi"^ K|otL( !±W^ttK©2 i y /- h A'(mm) K t 

via* h*/:»?a>^< i t>ni o'-i o^^©*SRfeattT» 

KtfcliDNAEWi&Sffl^Ajiiiffa+ftttKISrfrt. W*JX»ftA5lc»ia* 
nfcyo-y^ftiiJ-f ft A B I IE?«ia*IR»3«4-ffl^xmai-#-4CtT*ft. 

to tz <* xtii® * n4 t ^ 9 We«^{*»»«igoll6^^^ 
C, u?^-^*+Gi»*'St'Oife ; f«ffl<C«l5r4. L/C*<->T^©«S 
£#i-x*/i,+--08Jtf{EiWt*<!: t TlSHtT 4 C £ *<T S 4 L, fc4VMi;£SS 

L/:/;«oTl o0fB«t LT, tfEEli. 'J v *-T-Ai:i otto* V Jt 

j:-,Tm^*-m^»»Eai£Ea5nT^ft)^^<Eft'M-by+-*ad-r 

ft. y 317 Kli'i >*-T-AICJ:orJS.i ! V »7 KKttfil 



»e«twEfi$nr^4). 

ii % a&Lr^owft^ft^ui^^iftmaoftsRfea 

4, 

Afc«««sfittM?n»a« icisa-f t n •» /t, 

ttsj^a'ii:, tt*te*»ajaa«>^-rnTA-,TtJ:i». 

TKo«teW(i*^^©w^*fiia^4 totftoT. ras^gat4 tot 

y i ^(SaHorhod.iiiie) 1 0 1 IC J: o tHiS 5 *1T U 4 (A U ). 

(2) ») *WSt4*3 0"?-« * 9 \**+ KJ^ta, 1 0. 2 n mfi. 
6*7U*-FKt>L<K2.4n m©RaW5-ClWr <i tlfc 2 r>© 7 A* Hr^T 

taa^nT^^4(I d d. 

(3) *2«B. , 5m^W2 9-^~ • * V a'* ^ K^tt. 9.9nmfi. 6 
»;wttKfcL<tt2.4n mCDBfllST^-C £tt/:2o©7 a* Hr-f >TtJl 

a$nr^4( i d 2). 

(4) y b--^-d3WSI#*3 0T- . ^ y d-ji ^ ix^^ K«tt. 10.2n 
mft, 77^u*f-Kt>t<li2.7n m©IV!R;-CBIT ^ tltz 2 -7©7 /nr Hr 

-t >Tttja*ft^4(RD>. c©«; t-^-m^ji<-oaa*a:5aL?94j: ^ 
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(5) Jfc«eiK5f* I 5 t- • t ') 9 u*+ h'WGL, S.lnnR, 1 o© 

raatf© otast s n-n* a. sooittsnt^ 1 ; 
. k). ut-f ©{aatTic^u -tft^nsEyjs 

t 

( J ) A U 5' -ATCTCTCACTCCACCT-3* 

D D 

! I 

(2) ID! 5"-ACCACCATAGTGCGACCTCCACTCAGACAT-3' 

D D 

I ! 

(3) ID2 S* -CCCACTATGGTCGTCACTGTTGACAGCCT-3 

D D 

I . ! 

(4) R D 5' -ACGACCATACTCCGACCCTCTGAACACTC-a' 

D 
I 

(5) T D 5* -AGCCTCTGAACACTC-3' 

g«DNA&fiJt« *t**# 3 8 I T^J&Lfc. Mft*nfc*y 



»S ¥7-502992 (12) 
► *i'M + A'-5-Mj7A':toTt/T*4-A>.f''*4.S'7y f >)*±e«D 
igtRL/:{frflK:<a*iiA,*:. C©'J yft-T-i * * > Kit. fSttftStifc 
RMBUtttfc*a **o-/ i ^ i o 1 «l{t^*-*(f*tx • w» K) 

SEEL*:* 'J f*-f K«Xft(tfr&ttQftU »*« 

* * * u*+ F*«f|»ffMH**p-7 nr?7 v-(H PLOTflfi 
'ittTKSLfc, 

HPLC?«MLfc#fcJ*ffl©* ^MUttKli«»tSISt«WT 

-Afc&ff+a* ij3 , K?i/^tK500 ng*XA*B-yui o lttft* 

ctu + *9- • 7 , o-7*x*«iAltA 5) I ma 4 0. 1 Mffi£tt* ► ¥ 0 * 
(pH8.5)l OOtf I *-C2 0r-e2B»MKfcae6CfcfcJ^Tff->fc. s 
C#3cTLfc». *©«&** 7 r*-, ? xC-2SY^ttja*5^liii!i-Ct 
fcJ:-»T, a«©ftMGBKll*tt£Lfc. MM t ft* 9 u*f F© 
#UaM**©«fettttSft9*liafi!ffl# 9 *7 ^ fy*«MllcJt* 

l*TU V/rJSU'*? ^(2 4 0nm-60 0 n m)£J3fc( t * - u ^ • '< * 
*- F • B 4 5 IA -/U-F-TU/ • X 7 K>7i h /-*-). *© 

^? > w:i3f*aaft«eiiEt«fiLfc. ssftsi&uu} 

lia/P*P-^i > l 0 i + u, K>ICJt5aia<t:i=8flLT> 9 5K& 



3 0 9OEftTft&ct*<fts?n. tt o liw-uuaflififca© a s 

ffi«4l*(R D)#tfiMi:Lffi7/v* * >ffla<tiK^icjMt-Cfi2 5fc«ift-C* 
Ii7** Hr-f >k j:5tta<ticWUr> 9 5«lfef>-C*4C t ftfc. 

CC-Ctt5S*tifc***4.'-B»tS-ffc©Kl9:ltLfcS?»©JE«u:it, 4* 
y * u*.-f KW(4<-f fcb*SS{*$tt(AUK 1 »tt< IDl), 

^is.im^(*2mtt( i D2)fcj;i;i'?<o*iii^»!*ia(TD))(D'W7"y7 f 

2 0"C©*H«»itt(0. I Mttlbt >• y 7 A/0, o 2My F'jn, 
PH?.8)500« I *Ti«tK0. 5 t / *n>/ u \ ©±I2* V 9 K 

Cn903iftli±l2'r '> 3*7 9 i>*+ FmW'tft'iOffiSfiWE^lcffiiSlC'W 

yy -r FjBis<ii»u 1 6 nmats«z*tt«ia*esma{b(^&)t5i=ii 

rr»-«aii. *gl*«fi<AU)c|J©a**0-/l ^« t*Mtt^» 1 *tt< I 
D 1 )*©W 1 7/w* u-tt^ >Si©P.U£ 6«S«(2. 4 n m)<orm(%'S{*-& 



2 0 nmiS[ajctiSiffi^(EM...)^f$S, ©j£«ttii-7 2 0 0 OT*4. a* 
*d-/ » y i o 1 (t^ + ^x • F)Ji5 9 5 nm«ftli©«(»lg)ffi^(E 
X„,)«^ 6 1 5 nmftfifc:aJHffi*(EM.,0*8^ Q^Ct(t'8 5 0 
OOTfti. 7^* ^©AfllC^ttJH'*^ KliSOOnmfr^600nra* 

T^RC/» 5 2 0 nm^^ 6 00 r> mlcRi<x ^* o - / ; yo^Ul^^^y 

B©Kv***«***.li:. cn^lix-**4---»ftlc"fc^Tafftt-«4tt4.. 
6&L^7t^r ^^^«®tcfci7*jiL«dnrixx*4-'-»»©i:ati. 4 9 

5 n mT©tt«-C7*;f HM L s » A» * o — / i >*1 0 I 

3Sf*¥tiKJ:a6 I 5 nmT©a«©f9ttilit9!S-<'iCfcicJ:oT^o/i - 

5 9 5 nmTW}&rZCttCX-,XG 1 5 n mic fc«7 48«f+t 7, • i** 

TCft^5iatf7^>), <8«xxyu+'-^»26$(ET e I Oili. C©3ft 
4:4 9 5 nfn-?fi!l&Lf:iflS©6 ) 5 n mffilH©. 4 9 5 n m*CKK L 

6 1 5 nmja«ica**it$£ 1 0 Of&Lfc t.©T* 9, ^TlltCi^Tl 

5 : 

ET eff«EM.,»<EX*».)/EM.,.(EX...)x 10 0 (3) 
1 6 7-/ >-^-7fc^T^r7-«iS©g£m«ft©B3i2tt©llSEIi, *r2 0 

ft* 2 0"C*c^«JLtai"< 1 «m)C iici: orfi-7fc. DD^C/ntt) 

3sj:c;/%fi3(^in)©xs©(ft(c. »ftttcoi»T±j£o'j: iiz®&tmo*m 



-12- 



a 4 



(X& 1 


as 


EX 


BT eff 




cc> 


(n m) 


(«) 


AU/tDI/ID 2/TD 


20 


4 9 5 


7 8 


AU/IDI/I D2(NL)/TD(NL) 


2 0 


4 9 5 


4 6 


AU/I D 1 (NL)/ t D2/TD 


20 


4 9 5 


8 


AU/IDI (NL)/! D2(NL)/TD(NL) 


2 0 


4 9 5 


4 


AU/I D 1 (ND/I D 2 (N L)/T D(NL) 


2 0 


595 


1 00 


AU/I D l/l D2/TD'(a»]) 


2 0 


4 9 5 


7 3 


AU/l D l/l DZ/TD'M 


90 


4 9 5 


6 


AU/I D I / I D2/TD'(#£fl) 


20 


4 9 5 


7 7 




I D 1 


» 2-307 Aft U-tt 



< vfcft^ffl&S* I : I D 2 - 2o©7A* u-fe-f y£ftott>M{85*2 
; T D ° I o<07^t nM :/*tf-p*tt{K5f* : N Ui*©* V *-*-Wa 

•*Jatt@£&&*ltlE+a?mTfc'K at/m 2 0"Cr. 90Xf-ft]»L. 2 

o-cicftfpua l*. 

fi.4tJt, $fl8H(t3 fifc(A U/ I D l/l D2/T D)T y> + «a*Tffiffl 

(AU)i:«LTfi7 6 X©x bfc*r^£fr**3nTUa. 
tSCl D I /Ptt©*^31#tt?*a*»&, 9t9 AU/I D 1 / I D 2 (N L) 
/TD(NL)MTI1. ii^-»»lH6«T$5, C Mti#ft Lfc x * 
-O3 0«i«! D 2 WfflCCniiaSa^'i 2 Otf&ft b L < (i 6 . 8 n mlCftS 
•f 4 5R I {Jii|.»£fi+4)fclBJfcLTi>*:£ t*7ftLT^4. cniifi^^os 
£tt x * fjjfr u * **»qfli- 6 © *l 7 * x 9 -ERI £3£#k8* 
Tl>4. I D2mttiTD#tt©*J&<afcttT**ifl£, 81£[AU/I D 1 (N 
L)/l D2/TD)#Tli. **A+'-WftB«C5Tt«. C tilt I D 2 
iUffifcTDtflCtAM D I WtttaLTAUtfffilCfrBLrV^fcCfc 
^©liliEtttaft^ ££'ifc!BTfc£. AU/l D 1 (NL)/I D2(NL)/ 
TD(N L)fc©4 9 5 nm®iSTO«!ftJi«lfCAUlwMtif • u Kff 
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9 9*77* K)S43£©!'-<*'*jjrf fcOTfctK 5 9 5 n mEllgT©^ 
(iAUlc|JQ+4* + *X • Ka*OiE»tt» *fcli»B|©i"<A'*i?;t.4. 

flO/&fc J; tftem^ttti. C©JM<E£K:W«ta 9 0"CI=JSl74x*/i, 

C tic J: CO^©5ji2tt«afl:«tt*Waii:StfiELTCU4. 

©an 

tt#**fc84 C fc*ftJiEi-4fc*{>K, n<ofr©*y KtfflStU 

^fiSLfc. r&fistwoftj ©jatimw 1 Kraals b©£fsit;a*ifl*fc* 

ffli't, 2-?offlffiK I 8-»-Eyflfc&J£U ttffiLfc. TIS* *)*%9\>*-t 
Ka)*. *o3'-5|e«Btta*»9»6 u** k±«o iter tya-cttfeteO* 
fill*ft)Lfc, »J * ut+ K(B)*T i / y 2ft**fflV»T5' - 

*»T i ^S-CttteftUfc. fcfc* '/ zf* 9 \,t+ K(A)*7/v*u-te4 V s D 
ABlTC{<U4*?--ro-yx), '/ 7 9 f- 4 7* • 1/7 KC/^.yi 
ft*)* tzlt^yfi < ► • ^V-y(*u+» 9- • 7°-7*)TKiaLfc. D 

S6feffl5T*i. * y a'x * ut* K<B)*? + *7, • V, KT&SRLfc. Cft 

'4,o*';=r*?u** KEKtaic^L, *ft*'tv*EflJS*i9~-i otrasfl-r 

6 : 

D 

(A) 5" -CCTCCTCATGACTCTCTC-3' 

A 

I 

(B) S'-CAGACACTCATGACCAGC-l' 

(CC»CD-7/V*u*^x, DAB I TC, 'J T 9 * < 1 • V t K 4 J! fcl* "7 
5ft 4 h ■ ^y-xTfcO, A + • KT*4] 



at©IUllc5Jfi«W©r«fl»(2. 0nm)i f xih5. -u t K(A)* «; 

ictL -e-nfntEyij&^g-i oi^Ota. 

D 

5' -CCTCCTCATCACTCTC7C-3' 

3' -CCACCACTACTCAGACAC-5' 
I 

A 

t V 9 ut* y(A)tztiZt 7**H:^, DABITC, 'J7 

it <-f • \sv r 4 it? <: k. ry-^oi otflt 4*y3"??u* 

Mx-u, K#E&-^x*A*'-&fttefl£&ELfc. 2 0XO7Ktttf»« 
(0. 1 MSI ft* M9A/0.0ZMV ^l»t M/n. pH 7.8)5 0 0 *i I 

«T«6E0. S*/**/* I o±22=r y ^ ^=r-f k(A )fc J:t/(B)*i&£ 

( j )7*t \,±< y-cVU&lk* y ^(A)ll. f- + «* x • u-, KTBiaL^tB 
)IC/M 7*y •» KJBfi&LfcWic. -E-OEa^4 95nm<7*5fu-t-f I'OfidtSS 
?<)riatet 6 1 5 nmiclsii SPJttWt LT^5 5Kox****-»B 

500nm~"600nm)O4 5 «A J i tLVt1S.-f a, 

(ii)D A B ! T CT|SaiL!t4- '/ *(A)lts t +«t X • U KTrtRfflLfc^ 'J 
3'(B){C'W 7'J , KKttLfcl»l=. ^©ES^: 4 3 0 n m (D A B J T C OS} 



t>fc£Lfc. L6>L'440nmlct5lt*DABI TCOgie^rSj; 
? £&;U.:£C£fr£'6 0 0 n micfclt 4 * • v KOSJfettWotet 
*)tTttmLiia^5fefikWa««^->^, cntlSIUEaiCfc^r. 5 9 5 nm 
• u, K««fia*)-CC<OKH*BeLte»&. DAB ITCrtf* 
*a • KO®Jttt«(6 I 5nm)©iS££!*^£fefc*5na>»K U.< 

(linyr?-?* 7 r « u» K4 TtajstLfc* y ^(A)tt. f + ^.u, ktis 

IttL/c^y 3*(B)K'W7*y ■/ K^BSLfcl^fc, *<Z>Efifc5 3 5 nm(')7^ 
^^7*- K 4 «Bfitt*)TBe-f it, 6 1 0 nmlcfclt&BttJBt LT 
PBttOx^/W+'-^B^ bfc^*ni/>^fc, , )T9*4-f- K4tl % *<&E 
B*5 9 5 nmC^^-^x • , KoBfift^)T®fiLfc«J&(Cs **^x • ^ •/ 
KOffijfe&JHCe I 5 nm)©B 0 HiaUKDififc* * Lfc. 

(h)T»*^h. ^y- vTiasat/:* y ^(A)ii, f + tx-^ kt«» 
Lfc*yrf(B)t'W7 , y ^ K|Jfi£tfc«l=, *©EE*5 9 5 nm(f4^ - 

KO®ieii7C)"Cfi!ilSt & ty ? l 4-tx • K©^3tiJtW(6 1 5 nm)© 
6 0KJU±©iB7c* b^^Lr:. •» ^ ft -f h • ^ 9 - ^©B£ffi*U 6 2 9 nm 

Jtffi( i )£(ii)irX2iEL/-lgft<l, 5iSS«©rp'3ra(2. 0nm)a5JPIIjE 

tt^feasDA b i Tct'f+if » • K£g&K*tt4tfStts#iJmH* 

b^^LSac^*ajja,c^Lr^4. t/rDABITCH?*^*^ 
fi^ftfl(4 5«)«- bfct>rffltt£raUtf&T&!iiL»4irft£&*bfcii * 
l», filtt»4t*ff:»-KILT, C©C£li, DAB ITC^O»UlU->tfcf: 
naR£iW(5 « - 1 0 %) it 7 Art u-fe yfl"i© b©(5 5«)J: Dffi^i 
v*7«Jtt3liaft^«TJ64. »tt(R5**-Cl*, S56ttft4#*»^©#a 
fi*©ffi»nSftRft<*©ttllgfc*ffltttffi»rfflaictt»L»a. u/:ft^r»i 
aw^(4:*T©ffiffli-nD a b i tc©j; ^'iRfeagd^tJSSWT^a. 

±l£(iii)fc^^(iOlwlEiSLfct£3Rll, 5«ia»<2. 0 nm)©MW^*a{& 
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+&zt**}mzT*m\**x*-t*mfc#mT:i>Q®i. L/=^-»r v cue. 

a K G£3f Jtttft ©ttffl 3 *i x * * * " 5: GBffl + 4 D N A ' W * 

y* KEf&fc££K-M>TiSi£+4. zo&Kitttit&mst** SS(**s.tc;ifl# 

20-1 OOMUtf Kftomtt^** Urf^^f KWOO)tDA 
fi-c* t: (> .t Wttffi^t* * ip - < fc l 0 - 6 6 * » u# * K 

*ntt*tt*»«tffli»Ti7^ c t^n. atnicnaa*** »; 



KUttii 1 xS S CCpII 7. 0 )*SSrtf ->t~. 4 9 0 n mTaifiti 
fc, COaSWi?*"* X* \*t K$£ttC£4 6 1 0 n mRj&JHKMLT, > 

i*. *»w©a©E3?.tiSfflA^aK+&^ ±«<a*< oaa^ttWfcfct.: 



ft $¥7-502992 <f4) 

««DNAo«tt*5id«c'r««ic«D*r 4. Kiz+o&tKm-tic t 
cjt-»t, ffu*tt»Wtt'W*y 7 KE**fics*«. «i»Ttt^»* * 
v-*<w^DNAJ:fl3taMi^EWt-'wr'; kbaeu £S**y*T-btt 

ato3-6«ii£«rtJifiia-r4j;^ti«s5sn4- flit* y^-ttftswitj 
fc£*#ffl<tt4J:}Kait3n, -en^iicfts^* yrf^-tttftL/taw 

-sO^^'N KB*C|«Lrtt«EWi:»a»cM*-r4C&* < -C*ttl». 

» nfcx «> »j ^-r-*aaft 

4 3 0 n mTggU 6 1 5 n mic 4s 1*4 i^S 
JBfiE L ^ ft€ t* * y =^ -r - © HI 1 n A' * h O Sttifc* ft * t£ \s t u -J ffft O A * 
at* 4 C t*»Tl 4V^ < oA*©^*f# 41^— J: D N Att££©l^fl> 

4. agtC»gLfc^»-jtS»EgK*»lt4ftft»<PJ:i'x»lw4:-»»0 
ttg 

1 » 5 KWfit(0. 3 4 nm)I^J:^-C^H3!n-Ct^4* V ^H^f F 

KjB«t4»*tOJ:v»x*^4f-»»©StfiEK:oorl2iBt4. CO? 9 u*+ v 
iEWC*l*4 7**Hf^ ^(*tf + t^ • u 7 KftS»©EatKI-*r 
(EW*<? ID: 

5* -<TB) -C-(F) -CACACTCATCACCACCCCCTACC-3* 



E W R 
(1) -ttWWffl 

(i) ^ffttlBlA: -n?-, t^a-^^ 

(»») KB^®«»: R&S^mQ^flt 4*y»*u*f- KC«^< 

(Si) Kfleott: 1 l 
(iv) aiSJt: 

(A) ««A : h-tx- 7 4 ,94 

CB) 39 : »4-hS00/'»4 .y57 - KM^ 1 2 52 6» 
(C) : ■* > • f 4 x^ 

<d) w : * y y * 
<e) e : t > y 

(F) Z ! P : 9 2 1 30 

(A) HEttH 

(B) a : I BM PCjH6 

(C) sf-ci,-# ^ : PC-DOS/MS-DOS 

(D) V7 h 9 XT : PileulU Rele«»e 11.0, Vern'oo IJ.25 
(vi) ^tBffl®*'-^ = 

(A) PCT/U S 9 2 

(B) UiSB : 1 9 9 2^1 lfl6B 

(C) #8:* * 

(A) mfilfi^: US 0 7/7 9 0,2 6 2 

(B) Hi»0 : 1 9 9 2^1 lfl7B 
(vi) frS±/«HA Mffl : 

(A) i«:7<v^^. ^-^^ 

(B) fi»S^: 34.163 



(C). Sffl/EES^: HEL0005P 

(«) «isa»stm«: 

(A) SfiS^: 61 9-792-3680 

(B) 7rT^fi9: 6 J 9 — 792 — 8477 

(2) Efls<?i0taw 
(a) s* : i om&n 

(B) 32:«tR* 
(C) 

(D) r-#o 
(ii) KHOBKS : ON A (fenoaic) 

'W-^-fef v A A*K^ : NO 
( i« ) 7VftvX: NO 
CU) 

(A) «»fc«+l2*5 : «isc feature 

(B) fffcttS: I 0 

(D) (feom«: /ft-r3'<0T*7l/*f- K©££*Kl8$§S&3J 
Cii) E?4:Efl»*l : 

ATGCATACGT 10 

(2) 2 ©ttlf8 

( i ) EWtf S : 

(A) S3 : 1 Ottfftt 
(B> 

(C) «©tt:-*lfi 

(D) h^o^-iaatt 

(ii) K?1tf>»8l : DNA (gcnoaic) 
<w) >*4 < ft*fifl : NO 
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( iv ) T>f*>3i:NO 
(ii) S^)9f$tt: 

(A) ff»tft1-K^ : nice feature 

(B) SSttfi: I 

(D) (SOWS: /fc-rS'OTSJU^KOiC^CftSfcfeEj 
(ii) £N:B*m2: 

TGAGTACCAT 10 

(2) Efl»^30ttW 

(i) EHottSt: 

(A) S3:2 0ifl2SM 

(B) 

(C) 

(D) riBffltt 

(ii) EJfl©HH: DNA (lenoaiO 

(«) »4 tf«fe?Y : NO 

(iv) 7yf*y»:MO 

(ii) E^:CW»9 3 : 

ATCCTACTCA ACGTATCCAT 20 

(2> &m?4<om& 

(i) E?«©ftfc: 

(A) SS : I BttSftt 

(B) Srffitt 

.(o 

(D) ►#»i?*-:iSatt 

(ii) Ef»JoaS: DNA (seaoaic) 
(IS) . *+4**+4 NO 



(iv) ryf*xx : NO 

(io ae^do^a: 

(A) ^atarse^ : aitc feature 
( B ) J?t£t5J2 : 6 

(D) &OWI8: /tt-Tsi**o-/i y ] 0 I (Texts led)*Cf *<* 
&t\tzT?9 KJ 

(»i) EfiJ:E?»J»l?4 : 

ATCTCTCACT CCACCT 16 

(2) £Hff?5efflfB 

(i) EWO^ffi: 

(A) fiS:3 0ifiafl 
<B) Brffifit 

(C) H<0tt:-#8 

(D) r#o*- 

(ii) EWOHffl : DNA (gcnoaic) 

(iii) /»4*tf < **EW : NO 

( iv ) T>f*yx : ,SO 

(ii) e;io«»: 

(A) ttfc*«-f22«? : eiic feature 

(B) fcfttaffi : 1 I 

(D) <&4>ffffB : 7^* ^ VT^rt-iftfcT 3> ? UTf KJ 

(ii) E?1«D*5»,: 

(A) ftm*#-f!2f5 : aicc feature 

(B) fffcttB : 1 8 

( D ) IbOMfl: Si£-:7**l"*4 *T9'**ttllZT** ***PJ 



(«i) E7H:E?iJfift5 : 

ACCACCATAG TCCCACCTCC ACTCACACAT 30 

(2) EHS^eomffl 

( i ) Efl<Dlta : 

(A) 55 : 2 9&S24 

(B) fi:tt» 

(C) ffl©K:-*a 

(D) J.*oi;- : 

(ii) E?f)0«S: DNA (lenoaic) 
(i») '^#tfv**EjfiJ:NO 
(iv) TVf 4r> x : NO 
(IO KflOfSK: 

(A) ftatfeJEriS^ : site feature 

(B) J?a(4S: 1 1 

(D) ffiOlfitt: /i£-r7**n:4 yvfougtltiT*? u*+VJ 
(iO E?'l©ft&5: 

(A) ftffl*STtf*f : »itc feature 

(B) S£f4S: I 8 

(D) {&©{ftfB : /j£-r ^T? *<JV4tlfcT %9 ist* Y \ 

(n) £*|:£ftft?6: 

CCCACTATCC TCCTGACTGT TCACACCCT 29 

(2) E*|£5 7©ttffl 
( i ) EflOffS : 

(A) ft* : 2 9JSSH 

(B) 3J:fA» 

(C) fB0tt:-*H 
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(D) l-#os?-:Btt« 
(ii) E?1<OH*B : ON A Uflnc«»e) 

rv^Ht^x : NO 

(it) 1E?4©«»: 

(A) «m*atE^: lite fe.torB 
<B) ^afita: 1 I 

(D) f&OfflW: Z^r***^********"^**^ 

(i«) KW©W: 

(A) «tt4«tE9:il« f«alure 

(B) fFSttfi: 1 9 

. (D) /tt-r7**l'*<^^**** T ** l ' 3f * KJ 
<«i) Efl:Efl*5 7: 

ACGACCATAG TGCGAGCCTC TCAACACTC » 

(2) BJd»*8©«li 

(i) Efl©«fc: 

(A) ft* : I 5*S« 

(B) 32 : Ififi* 

(C) 

( D ) K # d - : i^WtR 

(ii) Efl©ffK : DN A (genoaic) 

(iii) * *^E?'J : NO 
(Iv) 7vf*^:MO 

(ii) EJ'J««»: 

(A) tta*Sttl2<t : reiiura 

(B) St£ttB:S 



(ii) EF«J:E*I»*?8 : 

ACCCTCTCAA CACTC 15 

(2) EHS3 90MI8 

(i) Efl©««: 
CA) £2 : 1 
(B) firttflt 

(C) 

(D) h#o<;-:fijat* 

(ii) Efl©Htt: DNA beioiic) 

(iii) >W#*ty A*EW: NO 

(iv) ry^*yx;NO 
(ix) Efl©fiB: 

(A) ttft«£-fK«:alsc feitura 

(B) SSftffi: I 3 

(D) ft!!®***!: /tt-r?** >T5^*3nfcTX* U** KJ 

(ii) E«:EW»^9: 

CCTGCTCATG AGTCTCTC 18 

(2) EflS^ioorais 

( i ) Efl©fcft : 

(A) : I 8«aW 

(B) £:KK 

(C) »©**:-*« 

(D) h*o*-:fi«* 

(ii) E?4 ©H SI : DNA (gaaoak) 
(iB) #Hr* 4 *^EF) : NO 

(iv) 7>ftyx:NO 



(i.) EW©«»: 

(A) WStK^:«i«e f«tm 

(B) I 

(D) (&<otflffi: /tt-rTiiw we»-c**nfc(Sxyp**Kj 

(xi) Kfl :E?4E^» 0 : 

CAGAGACTCA TCAGCACG 18 

(2) EWK11*«« 

(i) E«©«»: 

(A) S3:2 4*«*1 

(B) S?:t*K 
(C) 

(D) .Mo'/-: ittfat* 

(ii) KH<dH«: DNA (icnoiic) 

(ii) >W * ±9 4 * wE? 1 ) : NO 
(iv) : N'O 

(i«) E?do«a: 

(A) fta£8+K9 : ■ fwlure 

(B) r?siaa: i 

(D) ffiOtftfB: /tt-r5*OCJt»U*tK**©l««**7iW*P 
•b* x(F)Jtn**H&Tei« Bed(T R )£3<**ra 

(«{) EH:EW&^I 1 : 

GCACACTCAT GACCAGGCGC TACC " 



LL 



5 

j 



T °-S 

f 8 

- u 

up ' 

as ! 



E 

K 

o 

T £ 

S S 

g 



3C 
E 
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